Open burnt clay was studied as a potential adsorbent for the adsorption of Congo red (a reactive dye) from aqueous solution. The effect of contact time, pH, adsorbent dosage and temperature were studied. It was observed that the amount of Congo red retained increase with decreasing pH and increasing initial concentration. Removal percentage at pH 2 and 3 are almost same. The adsorption capacity of regenerated burnt clay was showed more than 98 % recovery of the adsorption efficiency of initial virgin adsorbent. The equilibrium data were described well by both Langmuir and Freundlich isotherm model. The adsorption capacity of some natural adsorbents, namely rice husk, wood charcoal, tea waste etc. were also investigated and compared with that of open burnt clay.
INTRODUCTION
One of the major problems concerning textile wastewater is colored effluent. The discharge of color waste is not only damaging the aesthetic nature of receiving streams but also it may be toxic to aquatic life. In addition, color interferes with the transmission of sunlight into the stream and therefore reduces photosynthetic action. According limits of color concentration in effluent are permissible (Metcalf and Eddy, 1991) . The color in the effluent is mainly due to unfixed dye. The concentration of unused dyes in the effluent depends upon the nature of dyes and dyeing process underway at the time (McMullan, et al., 2001) . Inefficiency of dyeing process results in 10-25 % of all dye stuffs being lost directly to the wastewater (Perineau, et al., 1982) . Although the textile dyes contribute only a small portion of the total volume of discharged wastewater after the dyeing process, yet they make it deeply colored (McKay, et al., 1985) . The removal of dye in an economic fashion remains an important problem. Considerable work has been carried out on the removal of dye from wastewater (Perineau, et al., 1982; McKay, et al., 1985; Gupta, 1985; Khattri, 2000; Low, et al., 2000; Liversidge, et al., 1997; Choy, et al., 1999 , Asilian, et al., 2006 . Water insoluble dyes (e.g. disperse and vat dyes) generally exhibit good exhaustion properties i.e. most of the dye bonds to the fibre and have been reported to be removed by physical means such as flocculation. When effluents containing these classes of dyes are discharged to a conventional sewage treatment works most of the color is removed by adsorption on biomass. However since the introduction of water soluble dyes (reactive dyes), which are extensively used in the industry, conventional biological treatment processes are no longer able to achieve adequate color removal. Adsorption appears to offer the best prospects over all the other techniques (Robinson, et al., 2001; Kamel, et al., 1991; Keith, et al., 1999; McKay, 1981) . The most widely used physical method for dye removal is activated carbon (Nasser and El-Geundi, 1991, Molla and Robinson, 1996) . Synthetic clays showed a high adsorption for reactive dyes, furthermore, the adsorption capacity for this adsorbent exceeded or almost same that of activated carbon (Lambert, et al., 1997 , Sethuraman and Raymahashay, 1985 , Singh, et al., 1984 . A number of biological adsorbents have also been investigated for the removal of reactive dyes, these include amongst others; apple pomace and wheat straw (Robinson, et al., 2002) , corncob and barley husk (Robinson, et al., 2001) , maize cob, wood and rice hull (Low and Lee, 1997). These adsorbents were found to be efficient in binding with basic dyes rather than acid , 1997) collected from the hilly sites of Shah Jalal University of Science and Technology, Sylhet, Bangladesh, was washed with distilled water three times to free it from pebbles and other unexpected particles. The residue was then dried at 105 ºC for an hour. A desired amount of dry clay was placed in a crucible and burned with the help of a gas burner for fifteen minutes which was used as adsorbent. The particle size of adsorbent was 100-400 mesh and bulk density was measured as 1.2 g/cm 3 .The reactive dye Congo red (MERCK, Germany) was used as adsorbate. Stock solution of Congo red was made using double distilled water. All working solutions were prepared by diluting the stock solution with double distilled water. The pH adjustments were made with HCl or NaOH solutions. The concentrations of dye were determined spectrophotometrically (UV-spectrophoto-meter, Model: UV-1601, Shimadzu, Japan) by monitoring the absorbance at 498 nm for neutral pH and at 558 nm for pH in acidic range, where maximum absorbances were observed. Batch sorption tests were done at 26±2 °C temperature using a flash shaker at 350 rpm in 250 mL conical flasks. In the adsorption isotherm tests, 1.5 g adsorbent was thoroughly mixed into 200 mL dye solution in the range 40-100 mg/L. The initial pH was adjusted at 3 by HCl solution. After the flasks had been shaken for 7 h., the solution was centrifuged for the separation of solid particles before spectrophotometric measurements of dye. Adsorption kinetic tests were done for the initial concentration range 40-100 mg/L, adsorbent amount 1.5 g at pH=3. For pH studies, 1.5 g adsorbent was thoroughly mixed into 200 mL dye solution having initial concentration of 50 mg/L. The solution was agitated for 7 h. Shaking time for all cases was 7 h. because at that time system reached to the equilibrium
RESULTS
The analysis of isotherm data is useful for design purpose. In present study the equilibrium data were treated by Langmuir and Freundlich isotherms. The Langmuir isotherm can be represented by the following equation (McKay, 1981) . 
